DNA N-glycosylase deficient mice: a tale of redundancy.
The generation of mouse models of base excision repair deficiency has resulted in a re-examination of the cellular defence mechanisms that exist to counteract oxidative base damage. Contrary to exhibiting various detrimental effects of the gene disruption, the different strains of DNA-N-glycosylase deficient mice have proved to be remarkably resilient to the loss of the major activities that catalyse the removal of oxidised bases from DNA. Indeed, with a few exceptions, there is little evidence for the accumulation of oxidised bases in tissues and organs of the glycosylase knockout mice, even in older animals. This is highly suggestive of hitherto unknown backup mechanisms for dealing with the removal of oxidative base damage from genomic DNA. Results from both a genomics-based approach and biochemical analyses of cell free extracts from DNA glycosylase knockout mice have indicated that this is so and there is increasing evidence of several novel DNA glycosylase/AP lyases in mammalian cells that are capable of acting on oxidised bases in vitro. This, in parallel with other repair mechanisms involving mismatch repair, the Cockayne syndrome B protein and the efficient and accurate bypass of replication blocking lesions by a battery of translesion DNA polymerases, may explain the lack of severe phenotype observed for the DNA glycosylase deficient mice discussed in this article.